Background Health-related quality of life (HRQoL) is reduced after a burn, and is affected
Introduction
Burned patients have often been found to have altered health-related quality of life (HRQoL) when they are examined after the injury and compared with healthy control groups (1, 2, 3) .
The reasons include the burn itself together with pre-existing factors, most importantly coexisting disease, age, sex and psychiatric morbidity (4) (5) (6) . However, the specific effects of coexisting diseases by e.g., comparisons with a comorbidity adjusted control group have to our knowledge not been examined before. In a recent single-centre investigation our research group showed that two-thirds of the burned patients had long term psychiatric morbidity assessed by a structured clinical interview (5) . Therefore, such an adjustment seems important to better understand the HRQoL decline.
Coexistent morbidity also affects HRQoL among patients treated in medical or surgical intensive care (ICU) (7) . We therefore hypothesised that pre-existing morbidity is a major factor that affects the HRQoL experienced by patients who have been treated for burns.
The aims of this study were to assess HRQoL 12 and 24 months after severe burns to evaluate to what extent, and in which domains, they differed from a control group matched for age, sex, and coexisting conditions, and also to evaluate factors before and after injury, such as comorbidity, sick leave, and unemployment, that are known to affect HRQoL.
HRQoL was assessed with the generic instrument SF-36 (8) , which is known to address most dimensions, including mental health.
Patients and Methods

Patients
This prospective, longitudinal, national, two-centre study took place at the two national burn centres in Sweden (Linköping and Uppsala), each of which admits roughly 100-120 patients/year. Admission criteria were based on the recommendations of the American Burn Association (9) . The referral area for the two centres includes about 9 million inhabitants.
We studied patients who were admitted consecutively for treatment of burns at the part of an ongoing prospective study with inclusion during the initial acute treatment at the hospital and follow-up assessments at 3, 6, and 12 months after the burn injury. Only the data from the 12-month assessment were considered in this study and as a supplement for this study a 24-month assessment was undertaken. At the Linköping Burn Centre, all patients admitted during the specified time period were assessed 12 and 24 months after the burn injury. The inclusion criteria for both centers were; Swedish speakers aged 18 years or over and; either burns ≥ 10% of total body surface area (TBSA %) or duration of stay in the burns unit of 7 days or more.
All patients admitted during the specified period were approached on the ward or by mail 12 and 24 months after the burn. The letter included information about the study, a structured questionnaire, and a stamped addressed envelope. For those patients who were approached by mail and had not responded within about 10 days were contacted by telephone by one of the investigators (LO). If telephone or first mailing achieved no answer two reminders were sent out (at 3 and 6 weeks).
The clinical databases in each burn centre were used to extract data on age, sex, TBSA%, full thickness total surface area % (TBSA-FT %), duration of stay in ICU, and time spent on the ventilator.
Data from a public health survey of the county of Östergötland (the area in which one of the burn centres is situated) were used for comparison of HRQoL and coexisting conditions. That survey had been undertaken to monitor the general health of the population in a different study and was completed during 1999 (10) . Questionnaires were initially sent out to 10 000 people aged 18 to 74 years. After two reminders, 6093 (61%) had responded (10).
The study followed the principles of the Helsinki Declaration and was approved by both the Linköping University and the Uppsala University Hospital ethics committees.
Questionnaires and instruments
A set of structured questionnaires were sent to the study group 12 and 24 months after the injury. The questionnaire contained questions about the patient's background: employment, on sick leave or not, level of education, marital state, pre-existing disease, and self-reported diagnoses.. The questionnaire about the self-reported diagnoses asked, "Have you had any significant illness, reduced bodily function or other medical problem, and had it for more than 6 months before admission to the ICU?" with the option to answer "yes" or "no". This question also listed possible pre-existing illnesses: "cancer; diabetes; heart failure; asthma or allergy; rheumatic, gastrointestinal, blood, kidney, psychiatric, or neurological disease; thyroid or any other metabolic disturbance; or any other long-term illness". The last was an open question with a slot for free text. For Uppsala patients the pre-existing diseases were collected from the medical records by one of the doctors in the research group (BG).
The Swedish version of Medical Outcome Short Form (SF-36) (8, 11) was chosen to evaluate HRQoL. The instrument is internationally known and has been recommended for assessment of HRQoL in critical care (12) . SF-36 has been validated in a representative Swedish sample (11) , and in the burn population (13) . It has 36 questions and generates a health profile of eight subscale scores whereof 4 subscales relate to the physical dimensions (physical functioning, physical role; bodily pain, or general health), and 4 subscales relate to the mental dimensions (vitality, social functioning, emotional role, or mental health) (11) . The scores of all the subscales are transformed into a scale ranging from 0 (the worst) to 100 (the best).
Data about psychiatric morbidity assessed by the Structured Clinical Interview for the DSM-IV Axis I disorders (SCID-I) (14) was available in a subsample (5) .
The questionnaire sent to the reference group in 1999 included questions on background characteristics as above, HRQoL (SF-36 questionnaire), and questions about health problems. Details and the method for this part has been published previously (15) .
Statistics and calculations
We used an extensive "normal" group to construct the normal range for SF-36 values to which to compare the data (mean (2SD)) from each burned patient. Since -2SD sometimes resulted in a minus number in the model; the lower 2.5 % was used as proxy for -2SD. The comparison was built on a model for the control group in which one dimension of SF-36 at a time was the dependent variable in a linear regression model, and age and sex were independent variables. This was performed separately for no, one, and more than one previous diseases. The coefficients from that analysis were then used to calculate each patient's value adjusted for age and sex. This calculated value was compared with the values from the control group. This approach made it easier to identify the number of burned patients who had "subnormal" values for HRQoL, that is, less than the reference group lower than -2SD value in each dimension.
Data are presented as mean (SD). Unadjusted two-sample comparisons (chi square and Student's t test) were used as appropriate to assess differences in background characteristics between the groups. In the comparison of HRQoL (SF-36) between the reference group and the study group on different occasions (12 and 24 months), the paired Students t-test was used and when examining differences between the patients (12 and 24 months) and the unpaired Student´s t-test when examining differences between the patients and the control group (12 months 
Results
Patients
During the study period 2000 to 2009, 266 patients fulfilled the inclusion criteria. Of these, 55 were lost to follow up, 41 declined to participate (32 in the Linköping sample and 9 in the Uppsala sample), and 14 were lost for administrative reasons (Uppsala sample). A total of 156 patients therefore participated at the 12-month assessment (40 women and 116 men), and 75 in the 24 month assessment (23 women and 52 men). In addition, four patients died during the study (three in Linköping and one in Uppsala), and 48 dropped out of the study between the 12 and 24 months follow-up (34 in the Linköping sample and 14 in the Uppsala sample).
Social and personal data
Social and personal data for responders (n=156) and non-responders (n=101) together with the reference group (n=6093) are shown in Tables 1 and 2 . Apart from more patients in higher education recorded at the Linköping centre, there were no significant differences in the study groups at the two centres (age, sex, duration of stay, TBSA %, TBSA FT%, and time on ventilator) (data not shown). There were no significant differences between the responders and the non-responders, except that the responders had larger TBSA% (Table 1 ).
In the study population 71 (46%) patients had pre-existing conditions at least 6 months before the injury, the most common of which were related to psychiatric or psychological issues (n=22, 14.1%) compared with 99 (1.6%) for the reference group. The overall number of coexisting conditions in the reference group was 1707 (28 %)( Table 2) .
Health-related quality of life
HRQoL among the burned patients was significantly affected in all dimensions both at 12 and 24 months, except for bodily pain (p=0.17) and vitality (p=0.07) at 24 months ( Figure 1) compared with the reference group. For the burned patients, improvements were recorded in only two dimensions (physical functioning, physical role,) between 12 and 24 months. It needs to be stressed that the improvement in physical function and role physical where more than a 5 point score change (the HRQoL score magnitude needed for a clinical significant change (16)).
Comparison of the burned patients with the reference group adjusted for age, sex, and coexisting conditions (Tables 3 and 4)
When the burned patients without pre-existing disease (n=85) were compared with the healthy reference group (n=4386), fewer than 5% of the patients had values below the lower reference group value (-2 SD) in any of the physical dimensions (physical functioning, physical role, bodily pain, and general health). In the mental dimensions (vitality, social functioning, emotional role, and mental health), 8% to 34% of the patients had a value below the lower reference group value (-2 SD) ( Table 3) .
Fewer than 2% of the burned patients with one pre-existing disease (n=60) had values below the reference group value (-2SD) when compared with the corresponding reference group (one coexisting condition) (n=1411) in any of the physical dimensions. In the mental dimensions, 5%-22 % depending on the dimension were recorded below the reference group value (Table 3) .
When we compared the burned patients with more than one co-existing condition (n=11) with the corresponding number in the reference group (>1 coexisting condition, n=296), 0 to 18 % of the patients had values below the lower reference group value (-2 SD) depending on dimension (Table 3) .
When we compared descriptive data between burned patients with normal HRQoL and those with lower HRQoL, those with low HRQoL had more severe burns (as assessed by TBSA-FT %, duration of stay in ICU, and time on ventilator) ( Table 4) .
Clinical and psychosocial factors important for HRQoL values recorded in burned patients (Tables 5a and 5b)
Important factors associated with the HRQoL after burns on multiple regression were: current unemployment, associated with six dimensions (physical functioning, bodily pain, general health, vitality, emotional role, and mental health); duration of stay in hospital (physical role, general health, and social functioning); and pre-existing disease, both latter with three dimensions (general health, vitality, and mental health) (Table 5a and 
Discussion
The novelty of this study is that it examines the proportion of burned patients who have
HRQoL that is less than that of the reference group adjusted for age, sex, and (most importantly) coexisting condition. There are several new and important findings:
Firstly, and the major finding in this study is that after adjustments are made (age, sex and co-morbidity) the most extensive effect on the HRQoL dimensions (n=6) was that of unemployment.
Secondly,, for two levels of coexisting condition (healthy and one condition) only small effects in the physical dimensions were recorded. The group with more than one coexisting condition was so small that any conclusions were considered less valid.
Third, a different picture is evident for the mental dimensions for which between 5% and 34% of the patients fell below the lower level (-2SD) of the reference group. Most of these observations were recorded in the previously healthy group. The lower levels of HRQoL may therefore be the result of the burn, or an undiagnosed problem such as a permanent psychiatric or psychological condition. In a subgroup of our patients it has been shown that the prevalence of long-term psychiatric morbidity is high (27%). We assume that there is also an underreporting of psychiatric/psychological issue from the pre injury period that affect our results.
Fourth, when we look at HRQoL and do not take the coexisting condition into account, ( Table 4 ) the group of patients who have HRQoL that is worse than -2 SD of the reference group also have the most effects from burn-related factors. When adjustment is made for coexisting conditions the effects is significantly attenuated. This suggests that patients with coexisting conditions may have worse burns. This needs to be explored further.
Fifth, factors related to the burn had only minor effects on HRQoL and of these, length of stay and TBSA-FT % were important in only a few dimensions, mostly related to physical function.
Sixthly, improvements over time after the injury were recorded in only two of eight dimensions of the SF-36, mainly in the physical dimensions.. These data support the hypothesis that burned patients may perceive a lower mental health already before the burn injury when compared with a control group adjusted for age, sex, and coexisting conditions. It then needs to be stressed that there is in this study an over-representation of coexisting psychiatric morbidity (27%). Such a finding has previously been repeatedly reported by others (5, 17, 18) . We also think that the 27% is a falsely low figure, as it is well known that psychiatric-related problems are under-reported by patients (19) . Furthermore, the present finding that unemployment was important for the HRQoL registered after the burn, also has relevance to the psychiatric and psychological issues listed, as it is well known that unemployment is more common among people with psychiatric and/or psychological problems or long-term psychiatric morbidity. It has been well-documented that such psychosocial factors have a strong impact on health-related HRQoL (2-4). We also think that a larger proportion of the lower values in the mental dimensions relate to such issues rather than being secondary to the burn. This needs to be further examined, by not adjusting categorically (previously healthy, one or more than one disease) for pre-existing conditions but rather to adjust for specific diseases. The results emphasise that issues not primarily related to the burn are important for the outcome for patients with burns.
We think that the findings in the present study may also be true for other areas of the western world. The uptake areas of the two burn units correspond to roughly10 million inhabitants, although the prevalence of burns is somewhat lower in Sweden than other western countries (20) ; the types of burn seen in the two units are similar, and the outcome variables are homogeneous in a country that comprises both urban and rural areas.
Limitations
The use of a relevant reference group is strength of this study. However, the comparison may be somewhat compromised by the fact that the coexisting conditions in the reference group differed significantly from those among the burned patients. In the latter group self-reported psychiatric diseases were 8 times more common, and the co-morbidity profile of the reference group contains more cardiovascular and gastrointestinal conditions (7) . This emphasises that the type and extent of coexisting conditions may also be important when choosing a relevant control group.
The patients that answered the questionnaires had a larger TBSA% than those that did not. This could affect the results and the conclusions made. However, the absolute difference was restricted compared with the overall burn sizes observed, i.e., 5 %. Also several of our analyses depended on regression models in which TBSA% was examined and adjusted for. Therefore, we do not think this difference has any significant impact on our conclusions.
Also the reference group was examined in 1999 whereas the burn study ended 10 years later. This could possibly affect the results and the conclusions made. However, we are not aware of any social or demographic changes in this time period that could affect our conclusions. We therefore think that the conclusions drawn are not significantly affected by this time period difference.
Conclusions
Small improvements were recorded in HRQoL over time for patients with burns. Significantly lower HRQoL was recorded for only a restricted number of patients, and mainly in mental dimensions, when they were compared with a reference group adjusted for age, sex, and importantly, coexisting conditions. The most important factor affecting most dimensions in HRQoL was unemployment. Given also the prevalence of psychological and psychiatric issues such as long-term psychiatric disease, our data support the hypothesis that worse HRQoL depends mainly on factors other than the burn itself. The results also highlight that long-term follow up and support of burn patients should focus on psychosocial issues and particularly the employment situation.
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